Interleukin-10 down-regulates voltage gated sodium channels in rat dorsal root ganglion neurons.
The over-expression of voltage-gated sodium channels (VGSCs) in dorsal root ganglion (DRG) neurons following peripheral nerve injury contributes to neuropathic pain by generation of the ectopic discharges of action potentials. However, mechanisms underlying the change in VGSCs' expression are poorly understood. Our previous work has demonstrated that the pro-inflammatory cytokine TNF-α up-regulates VGSCs. In the present work we tested if anti-inflammatory cytokine IL-10, which had been proven to be effective for treating neuropathic pain, had the opposite effect. Western blot and immunofluorescence results showed that IL-10 receptor was localized in DRG neurons. Recombinant rat IL-10 (200 pg/ml) not only reduced the densities of TTX-sensitive and Nav1.8 currents in control DRG neurons, but also reversed the increase of the sodium currents induced by rat recombinant TNF-α (100 pg/ml), as revealed by patch-clamp recordings. Consistent with the electrophysiological results, real-time PCR and western blot revealed that IL-10 (200 pg/ml) down-regulated VGSCs in both mRNA and protein levels and reversed the up-regulation of VGSCs by TNF-α. Moreover, repetitive intrathecal administration of rrIL-10 for 3 days (4 times per day) attenuated mechanical allodynia in L5 spinal nerve ligation model and profoundly inhibited the excitability of DRG neurons. These results suggested that the down-regulation of the sodium channels in DRG neurons might contribute to the therapeutic effect of IL-10 on neuropathic pain.